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(57) ABSTRACT 

PURPOSE: To provide a supply method and apparatus that can continuously mold 
molten glass in a stable size and state without changing the amount of molten glass flow, even if 
the temperature of the molding tank is changed. 

SOLUTION MEANS: This apparatus of the present invention has a first tank 2, having 
an outflow tube pipe 2a at the bottom and that uniformly that heats molten glass 1 to a prescribed 
temperature, and a second tank 6 connected to a lower molding tank 3, with the lower end 2b of 
the outflow pipe 2a of the first tank 2 being disposed in an immersed state under a liquid surface 
la of the molten glass 1 in the second tank 6. Also, in the method of the present invention, when 
the molten glass 1 is uniformly heated to a prescribed temperature by the first tank 2 and the 
molten glass 1 is then supplied to the second tank 6 connected to he molding tank 3, the molten 
glass 1 is continuously supplied in a state in which the lower end 2b of the outflow pipe 2a of the 
first tank 2 is immersed under the liquid surface la of the molten glass 1 in the second tank 6. 
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CLAIMS 

1 . A method for supplying molten glass, characterized by the fact that in a method in which 
molten glass is uniformly heated to a prescribed temperature by a first tank having an outflow 
pipe at the bottom, then supplied to a second tank connected to a molding tank via the outflow 
pipe of the above-mentioned first tank, the molten glass is continuously supplied in a state in 
which the lower end of the outflow pipe of the above-mentioned first tank is immersed under the 
liquid surface of the molten glass in the above-mentioned second tank. 

2. An apparatus for supplying molten glass, characterized by the fact that it has a first tank 
having an outflow pipe at the bottom and that uniformly heats molten glass to a prescribed 
temperature and a second tank connected to a lower molding tank; with the lower end of the 
outflow pipe of the above-mentioned first tank being disposed in an immersed state under the 
liquid surface of the molten glass in the above-mentioned second tank. 

3. The apparatus for supplying molten glass of Claim 2, characterized by the fact that the 
first tank, the outflow pipe, the second tank, and the molding tank have respective independent 
heating means and temperature sensors; provided with temperature regulators, which are 
connected to each temperature sensor and that can respectively, independently, and automatically 
control the temperature of the internal molten glass by each heating means. 
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DETAILED EXPLANATION OF THE INVENTION 
[0001] 

TECHNICAL FIELD OF THE INVENTION 

The present invention pertains to a method and apparatus for supplying molten glass in 
continuously a molding glass product such as sheet glass from the molten glass. 

[0002] 

PRIOR ART 

In general, when a glass product is continuously molded, for example, when thin sheet 
glass is manufactured, a glass raw material is dissolved in molten glass by a glass melting 
crucible, and the molten glass is cleaned and sufficiently stirred. After the temperature is 
lowered to the vicinity of a temperature suitable for molding, as shown in Figure 3, molten glass 
1 is uniformly heated to the vicinity of a temperature suitable for molding in a first tank 2 
equipped with an outflow pipe 2a at the bottom, and is supplied via a molding tank 3 through the 
outflow pipe 2a. In the molding tank 3, the molten glass 1 regulated to the molding temperature 
is drawn out of a glass discharge port 4 with an approximately rectangular shape, with sheet 
glass 5 being continuously molded. 

[0003] 

In the conventional apparatus for supplying molten glass, the molten glass 1 of the first 
tank 2 is directly supplied to the molding tank 3 by the outflow pipe 2a. 

[0004] 

PROBLEMS TO BE SOLVED BY THE INVENTION 

However, when the temperature of the molding tank 3 is raised or lowered to adjust the 
size, such as the thickness of the sheet glass 5, since the temperature of the molten glass 1 being 
supplied from the outflow pipe 2a is also changed and the amount of flow of the molten glass 1 
being drawn out of the glass discharge port 4 is changed, the entire cross-sectional size of the 
sheet glass 5 is changed, so that the size of the sheet glass 5 is deviated from the range of good- 
quality products. If the set temperature of the molten glass 1 in the outflow pipe 2a is changed to 
correct the change in the amount of flow, good-quality sheet glass 5 cannot be obtained until the 
amount of flow is a steady state. 
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[0005] 

The purpose of the present invention is to provide a method and apparatus for supplying 
molten glass in which the above-mentioned problems are solved. 

[0006] 

MEANS TO SOLVE THE PROBLEMS 

The method for supplying molten glass of the present invention is characterized by the 
fact that when molten glass is uniformly heated to a prescribed temperature by a first tank 
having an outflow pipe at the bottom, then supplied to a second tank connected to a molding tank 
from the outflow pipe of the above-mentioned first tank, the molten glass is continuously 
supplied in a state in which the lower end of the outflow pipe of the above-mentioned first tank is 
immersed under the liquid surface of the molten glass in the above-mentioned second tank. 

[0007] 

Also, the apparatus for supplying molten glass of the present invention is characterized 
by the fact that it has a first tank, having an outflow pipe at the bottom and uniformly heats 
molten glass to a prescribed temperature, and a second tank connected to a lower molding tank; 
the lower end of the outflow pipe of the above-mentioned first tank is disposed in an immersed 
state under the liquid surface of the molten glass in the above-mentioned second tank. 

[0008] 

Furthermore, the apparatus for supplying molten glass of the present invention is 
characterized by the fact that the first tank, outflow pipe, second tank, and molding tank have 
respective independent heating means and temperature sensors; temperature regulators, which 
are connected to each temperature sensor and can respectively, independently, and automatically 
control the temperature of the internal molten glass by each heating means, are provided. 

[0009] 

In the above-mentioned constitution, the amount of the molten glass flowing down in the 
outflow pipe at the bottom of the first tank is determined by the height from the liquid surface of 
the molten glass of the first tank to the liquid surface of the molten glass in the second tank, that 
is, the head height and the viscosity interlocked with the temperature of the molten glass flowing 
down in the outflow pipe. In the present invention, in order to allow the molten glass to 
constantly flow down in the outflow pipe, it is important that the outflow pipe and the molding 
tank are cut off and that the second tank for generating the liquid surface of the molten glass is 
interposed, so that the temperature of the molten glass flowing down in the outflow pipe is 
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constantly maintained, even if the temperature of the molding tank is changed. Also, in 
detaining a constant temperature of the molten glass in the outflow pipe, it is preferable to have a 
small heat transfer area of the outflow pipe and the second tank. 

[0010] 

OPERATION 

According to the present invention, the apparatus for supplying molten glass is equipped 
with a first tank, having an outflow pipe at the bottom and uniformly heats the molten glass to a 
prescribed temperature, and a second tank connected to the lower molding tank, with the lower 
end of the outflow pipe of the first tank being disposed in a state in which it is immersed under 
the liquid surface of the molten glass in the second tank. When the molten glass is uniformly 
heated to a prescribed temperature in the first tank and is then supplied to. the second tank via the 
outflow pipe of the first tank, since the molten glass is continuously supplied in a state in which 
the lower end of the outflow pipe of the first tank is immersed under the liquid surface of the 
molten glass in the second tank, if the temperature of the molding tank is raised, the amount of 
flow of the molten glass being molded is temporarily increased, so that the liquid surface of the 
molten glass in the second tank is lowered. Thereby, the amount of flow of the molten glass 
being molded is reduced, and the increase in the amount of flow is prevented. On the other hand, 
if the temperature of the molding tank is lowered, the amount of flow of the molten glass being 
molded is temporarily decreased, so that the liquid surface of the molten glass in the second tank 
is raised. Thereby, the amount of flow of the molten metal being molded is increased, and the 
decrease in the amount of flow is prevented. Therefore, even if the temperature of the molding 
tank is changed, the amount of flow of the molten glass can be constantly maintained. 

[0011] 

Also, in the apparatus for supplying molten glass of the present invention, the first tank, 
the outflow pipe, the second tank, and the molding tank have respective and independent heating 
means and temperature sensors; temperature regulators, which are connected to each temperature 
sensor and can respectively, independently, and automatically control the temperature of the 
internal molten glass by each heating means, are provided. Thus, even if the temperature of the 
molding tank is changed, the temperature of the first tank, the outflow pipe, the second tank, and 
the molding tank is independently, and automatically controlled, so that the temperature of the 
molten glass in each tank, as well as the viscosity are constantly maintained. Thereby, the 
amount of flow of the molten glass can be further stabilized. 



[0012] 
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EMBODIMENT OF THE INVENTION 

Figure 1 is an illustrative diagram showing an application example of the present 
invention. In Figure 1, 1 is molten glass, 2 is a first tank, 2a is an outflow pipe connected to the 
bottom of the first tank 2, 3 is a molding tank, 4 is a glass discharge port with an approximately 
rectangular shape, 5 is sheet glass, 6 is a second tank, 7 is a heating element used as a heating 
means, and 8 is a thermocouple used as a temperature sensor. The same numerals are 
respectively given to the same parts of the above-mentioned Figure 3. 

[0013] 

First, an example of the apparatus for supplying molten glass of the present invention is 
explained. 

[0014] 

The supply apparatus of the present invention, as shown in Figure 1, is equipped with a 
first tank 2, having an outflow pipe 2a at the bottom and uniformly heats the entire molten glass 
1 to a temperature higher than the molding temperature by a prescribed level, and a second tank 
6 connected to the molding tank 3 and has an insertion port 6a, with a lower end 2b of the 
outflow pipe 2a being inserted into the insertion port 6a of the second tank 6. When the supply 
apparatus is operated, the lower end 2b of the outflow pipe 2a is immersed under a liquid surface 
la of the molten glass 1 in the second tank 6. The molten glass 1, which is supplied to the 
molding tank 3 from the second tank 6 and regulated to the molding temperature, is drawn out of 
roller pairs (not shown in the figure) from a glass discharge port 4 with an approximately 
rectangular shape,. and sheet glass 5 with a desired size shape is continuously molded. 

[0015] 

Also, the first tank 2, outflow pipe 2a, second tank 6, and molding tank 3 respectively 
have independent heating elements 7 and thermocouples 8; temperature regulators (not shown in 
the figure), which are connected to each thermocouple 8 and can respectively, independently, 
and automatically control the temperature of the internal molten glass 1 by each heating element 
7, are provided. 
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[0016] 

Next, an example of the method for supplying molten glass of the present invention is 
explained. 

[0017] 

In the supply method of the present invention, first, a glass raw material is heated to 
about 1,600°C or higher by a glass melting crucible (not shown in the figure) and formed into 
molten glass. Bubbles and foreign matter are removed by cleaning the molten glass, then the 
molten glass is sufficiently stirred to eliminate pulsation. Its temperature is lowered to the 
vicinity of about 1,200°C, being a range in which the viscosity of the molten glass is 10 4 -10 5 
poise. The molten glass set to a prescribed temperature, as shown in Figure 1, is supplied to the 
first tank 2 equipped with the outflow pipe 2a, then the entire molten glass 1 is uniformly heated. 
When the molten glass 1 is supplied to the second tank 6 through the outflow pipe 2a, it is 
supplied in a state in which the lower end 2b of the outflow pipe 2a is immersed under the liquid 
surface la of the molten glass 1. The molten glass 1 supplied into the molding tank 3 from the 
second tank 6 is regulated to a molding temperature such as 1,150°C, having a viscosity of about 
10 5 poise suitable for molding, with the molten glass 1 set to the molding temperature being 
continuously drawn out of the glass discharge port 4 with an approximately rectangular shape by 
a drawing means such as roller pairs (not shown in the figure), then molded into sheet glass 5 
with the desired size and shape. 

[0018] 

When the sheet glass 5 is continuously molded from the above-mentioned supply 
apparatus, if the temperature of the glass discharge port 4 with an approximately rectangular 
shape opened to the bottom of the molding tank 3 is changed by 5°C, for instance, to adjust the 
cross-sectional shape, warp, etc., of the sheet glass 5, the change on the sectional area of the 
sheet glass 5 is within 0.5%, and the sheet glass 5 does not deviate from thick good-quality 
product standards. 

[0019] 

On the contrary, when the temperature of the glass discharge port 4 of the molding tank 3 
in the conventional apparatus for supplying molten glass was changed by 5°C, the amount of 
molten glass flow was changed, and the change in the cross-sectional area of the sheet glass 5 
reached about 3.5%, so that the sheet glass 5 deviated from the thick good-quality product 
standards. Accordingly, the change in the amount of flow was corrected by changing the set 
temperature of the molten glass 1 in the first tank 2. and the outflow pipe 2a, but about 90 min 
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was required until the amount of flow reached a steady state, and the sheet glass 5 was formed as 
a cullet. 

[0020] 

Also, as shown in figure 2, the present invention can be applied to an overflow method 
that supplies the molten glass 1 to an overflow groove 9a formed at the upper part of a molded 
body 9 with an approximate wedge shape as a cross-sectional shape, overflows the molten glass 
1 from overflow groove 9a to both sides of the molded body 9, cools it to the molding 
temperature by flowing down the side wall surfaces 9b of both sides of the molded body 9, fuses 
and joins each molten glass 1 at a lower peak 9c of the molded body 9, and continuously molds 
one sheet glass 5. In this case, when the molten glass 1 is supplied to the first tank 2 having the 
outflow pipe 2a at the bottom and uniformly heated to the vicinity of a temperature suitable for 
molding, and with the molten glass 1 then being supplied to the second tank 6 connected to the 
overflow groove 9a of the lower molded body 9, the molten glass 1 is continuously supplied in a 
'state in which the lower end 2b of the outflow pipe 2a of the second tank 2 is immersed under the 
liquid surface la of the molten glass 1 in the second tank 6. 

[0021] 

Iin the above-mentioned embodiment of the present invention, molding of sheet glass has 
been shown; however, without being limited to this, the present invention can also be applied to 
the molding of tubular bodies, rod-shaped bodies, etc. 

[0022] 

EFFECTS OF THE INVENTION 

According to the present invention, with the above-mentioned constitution, even if the 
temperature of molten glass flow is changed, the amount of molten glass flow is not changed, 
and the molten glass can be continuously molded in a stable size and state. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is an illustrative diagram showing the apparatus for supplying molten glass of 
the present invention. 

Figure 2 is an illustrative diagram showing another apparatus for supplying molten glass 
of the present invention. 

Figure 3 is an illustrative diagram showing an apparatus for supplying molten glass, using 
a conventional technique. 
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EXPLANATION OF NUMERALS: 

1 Molten glass 
la Liquid surface 

2 First tank 

2a Outflow pipe 

2b Lower end 

3 Molding tank 

4 Glass discharge port 

5 Sheet glass 

6 Second tank 
6a Insertion port 

7 Heating element 

8 Thermocouple 

9 Molded body 




Figure 1 
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ABSTRACT : PROBLEM TO BE SOLVED: To provide a supply method and a supply device which are 
capable of continuously forming molten glass in a stabilized state of dimensions without 
changing the flow rate of the molten glass 1 even when the temperature of a lower forming 
vessel is changed. 

SOLUTION- The device has a first vessel 2 which has an outflow pipe 2a at its bottom and 
soaks the molten glass 1 to a prescribed temperature and a second vessel 6 which is 
disposed successively at the lower forming vessel 3. The bottom end 2b of the outflow 
pipe 2a of the first vessel 2 is disposed in an immersion state under the liquid surface 1a 
of the molten glass 1 in the second vessel 6. Also, the method continuously supplies the 
molten glass 1 in the state of immersing the bottom end 2b of the outflow pipe 2a of the 
first vessel 2 under the liquid surface 1 a of the molten glass 1 in the second vessel 6 when 
soaking the molten glass 1 at a prescribed temperature in the first vessel 2 and supplying 
the molten glass 1 to the second vessel 6 disposed successively from the forming vessel 
3. 
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